The infusion rate of propofol which would produce anaesthesia, when combined with nitrous oxide in oxygen, was studied in 75 fit unpremedicated patients undergoing body surface operations. The infusion rates were based on multiples of the median dose required to produce inartrhnria by intermittent injection in an additional 20 patients. The scatter of doses showed a right skew, for both intermittent and continuous u«e. This was corrected by loge transformation and derived data presented graphically. and concluded that 2mgkg~1 of the drug was a satisfactory dose with which to induce anaesthesia, provided it was injected into a large vein in the antecubital fossa to avoid pain on injection. In addition, they noted that recovery from anaesthesia occurred within 5.5 min, with a marked lack of emetic sequelae.
GREENFIELD, B.SC, PH.D., (Department of Medical
. The nature of the procedure was explained and verbal consent obtained. An indwelling mnmiln was inserted to a vein in the antecubital fossa under local anaesthesia. Anaesthesia was induced with propofol 2mgkg~' given as a bolus over 20 s and patients breathed 67% nitrous oxide in oxygen through a standard Magill (Mapleson A) circuit. Vital signs (arterial pressure, heart rate and respiratory rate) were recorded at 5-min intervals using non-invasive methods. In each series the cumulative total drug received by each patient was recorded at 5-min intervals. In the first series anaesthesia was maintained with bolus injections of 20% of the induction dose given when the patient moved, or seemed to be excessively "light" as shown by excessive lachrymation, eye movements or an unexplained increase in heart rate or arterial pressure.
In the second series an infusion, from a specially calibrated Teckmar 531 infusion pump, was started immediately following the induction dose and was continued at the same rate throughout the proce- dure. Groups of 10 patients were allocated at random to one of seven infusion rates based on the median dose required for intermittent administration (130 ngkg"'min~1) as shown in tablel. Afurther series of patients receiving an infusion of 146ftgkg~'min~1 was limited to five patients because of systemic arterial hypotension. The response to skin incision (usually 15-20min after induction) was noted and additional drug given as a bolus (20% of the induction dose) when required. When the operation was finished the nitrous oxide was discontinued and after 2 min each patient was assessed as awake, unconscious but with jaw tone (safe) or unconscious without protective reflexes (unsafe). At 1-min intervals each patient was requested to "open your eyes" and asked to give the correct date of birth: the time intervals were noted.
RESULTS
It was possible to produce good operating conditions using either the intermittent injection or the infusion technique, although the latter was preferable. Within the 33-130figkg~'min~1 dose range there were no marked effects on arterial pressure or heart rate, and there was no clinical evidence of respiratory depression. Figure 1 is a scattergram of cumulative dosage in the intermittent injection series which shows a wide variation in individual drug requirements. At 45 min the range of cumulative totals was 2.7-11.2mgkg-1 , that is 60-200ngkg-1 min-1 . The distribution of totals at this time showed a non-normal distribution which, when plotted on probability paper ( fig. 2) showed a right skew distribution. When the cumulative maintenance totals were converted to loge values the distribution returned to normal ( fig. 3) . The skew distribution had a mean of 100 ug kg" 1 min"
1
. This was less than the median of 130 ug kg" 1 min" 1 which was the dose required adequately to anaesthetize half of the patients using the intermittent injection technique. The mean duration of anaesthesia in this group was 49 min. On average, recovery of jaw tone occurred at 2 min, with the patient's eyes opening at 4.7 min and the correct date of birth being given by 7.0 min None of the 10 patients receiving an infusion of 33 ug kg" 1 min" 1 was adequately anaesthetized, as each made purposeful movements in response to skin incision, and each required a series of intermittent injections. As the infusion rate increased so did the number of patients who were adequately anaesthetized without supplementation, and with 130^igkg" l min" 1 none of the patients showed evidence of "light" anaesthesia ( fig. 4) . The individual maintenance requirement within each group of 10 patients showed the right skew distribution of dosage found with the intermittent injections, except that the pattern became progressively truncated as adequately anaesthetized patients were removed from the distribution. A typical dose plot is shown in figure 5 .
The cumulative drug totals for each infusion group demonstrated that the amount of drug required for satisfactory anaesthesia for 45 min was less with an unsupplemented infusion than with intermittent injection in addition to a lesser rate. Furthermore, using an effective infusion rate, the maximum total drug requirement (130 Ug kg" 1 min" 1 ) was much less than with the intermittent injection technique (200 ug kg" 1 min" 1 ). Recovery from anaesthesia was related to the infusion rate, being slowest in those given 130 ngkg" 1 min" 1 (table III) Graphical analysis of the infusion study data illustrated the relationship between the rate of infusion and the clinical effect, enabling the clinician to see at a glance which infusion rate was necessary for anaesthesia. The problem of handling non-parametric data was solved by graphical representation which presented the anaesthetic data intact. Complex statistical manipulations were deliberately avoided in order to achieve this effect, obviating the risk of applying inappropriate tests. As an illustration of this, attention was drawn to the skew dosage distribution in this study, clearly showing the error associated with estimating mean values. The median was selected because it gave the midpoint in the distribution and was thus more meaningful Future studies are planned to investigate the distribution of values with other i.v. anaesthetic agents, using similar methods, and it is hoped to produce comparable data for different drugs.
